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£ *1*1~§- 3*MI S^l-ofl ^ £.2.3., A§^1«4 2^#<S] vfl^, #51, 

2^#ofl ^ojcf. ^^^o.S x]o}<%£*\ % 

^-i- 7}^9\ 2,2-«]i(4-(2-^=^Al-3-^H€S<a^*l =3.^*1) 

sfl^HS-JfrCBis-GMAW, °\ Bis-GMA ^ §1=^-^1 7} (-OH)^l ^r^^^>« *flBj-H 

^efl^B7lS ^ElaflEl-a.€^l c 'm7l ^-fr cf^^ «2j#2H* 

SIH £^"#-§: 7l7fl^ ^2}- #^1, <EHN1, ^-7flAl^ «^1, sj^-g- 

D fl» #-8-*>fe 51 ^-^'AS £ ^^1 S^l-^ Bis-GMA* if-*Hfr ^Bfl^l ^ 

JH} ^ ^V^ofl ^^-Jl47> #^8: ^> ^We} #Hl^ ^-i- ^lJl a] 

*14-§- 5Le]§2H ^ #^1, ^*§- 
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^It^Me! ^l^Kh 3*MI 2:^ IHLight -Curing Dental Adhesive Compositions} 

^ ^j-ofl ^-g-^H 1-^3 71313 S.^ol Al^* -f^S] 

*14-§- 3*MI 71 ^ HEl^sl^S. Af-g-sUL oi^ 2 ,2-wl^-(4-(2-*l 2=^1-3- 

^Bl-a^S.^^-Alss.^Al)3iil^)ss.^:(ol§> "Bis-GMA"5l- Bis-GMA^l ^cfl 

#*l|*Hr *l£L^-A]7l(-0H)^ ^ nflEl-HlellolBS. cf^^ Hel#eM 

33" #1H1, 3^*11, ^7flAl^ Al^Efl g ^^>^ Afl^ 

, Sl^-g-nflolcf. ^1^^ ^^-o. H7l] (enamel) ^ W^(dentin) ^^}- 

^ ^Jf^Hl ^1*fl £-^?r S^-i: 71?] 

^5}-a1^ s.^1^- ^Kg- ^-ol ^711 *H *1*r ^4-§- ^m^l *M1^# ^-f-# 7>^l-7ll 
*H -n-^l^°l #<^H^ 3*MI ^^AS Bis-GMA7> 7fl 
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*£s\o] ^ S A>-g-il^ji Bis-GMA^ ^ *1^*1 *fl4, 102,856Jl , *H 

4, 131, 729 JL ^11- #o>^- ^ oicf. neiM- Bis-GMA^ ^ ^^o^ 

^l^o] ^ tSlJEL^AHig v\] El-Hm 5)1 ^IH(HEMA) ^ ^2} #^7] ^ $ 

H^^l^^l #&|# ^DflE^-H^ell °lB (TEGDMA)S 5H*H A>-g-^ £ZL 544 

^ 91°]*], ^*^o] S^M^ AVof^^ SflJfSJ- 

3. 70%^ ^-7)^ o.s ^f^l ^ 7]f£l 4%°] 31 ul*fl 

7l^o.S 22%M- ^cf. oje-lt!: *V°l7> #o}£ ^Sj-ofl ^o. 

aJ-o>^ ^Kg. o^^^l ^ ^o]o] ^l^c] 7j-*V ^ 

^-g- SL^- 7V^1 ^ <2^]» A>-g-*|-^ ^2j-7 < J-£7> ^<5}xl4^ A>^ol ojefl^. 

7>X] ^I-O] ^A15]J1 o^Cf. 

^■g- JP-B 53-33687 ^ JP-B 54-10986^1^- a-^^S- ^ o>ni ^.^j ^ 

^ S^#ol ^]oJ-e]o] ^o.q. ifl^ f ^g|-7j-£7> Ir^W. JP-A 

56-120610^1^ ^71, a-^?^ *! « 0 >^ -gsHHH-I- £ fe h]^ ^^5. 0]=^^ 
#3sH3 S^l-ol ^o>S!5ao.q. ^Hfl^o] §.^7]- o^ji, jp-B 61-3684*11 *r 
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£t £fe S^l-O] ^0>£]0l A>-g-S]Zl ^Cf. 

^Ml^ 7l^* ^§>7l ^|H^r ^-7flAl^l Al^Eflol f^^l o] 

^^(^Dfl)l- A}-g-*H 5}-^- 400-500 nm 7> a] ^- a} ofl ^sflA-l ^0^4. 

^^MIS ^*Rr ^jisj.-oj ojej ^o>o^ ^ofl 

7]- ^ efl^> JP-B 6-62688^1 91tt <Hlli-g-3f 

°1^^17> 7l^^ -4*11] 

n*«H, ^-^^ *WS|- #2fl^ Bis-GMA 7l*fl£| ^14-§- ^ 
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:io> Bis-GMA^ ^ ^ #5. f- ^ ^fl^l 

*l*r 3*Ml-8- He^eHS. 7}# A>-g-s]ji ^cf. Bis-GMA £-7}^ ¥ 7fl^ §1=^- 
a}71» oij7 ; a*!- ^ ^ 27fl^ ^B}3^eflolJE£ ^ ipgoj oi^l 

°1 ^ *§&S\t£ ^Sr€ *W*\3L <Ux\7} 

ai> ^ Bis-GMA ^el^Hl^l- ^^AS a>-§-^ ^eflo] ^.g. 

3*MI T-fli^ll &<>H3 -g-*H^* 7fl^^i7l- oflfi] ^ t Bis-GMA 

(Tri-GMA) ^(Hi^) a>^^ nfl^H€^] 0 lH He^eH (Tetra-GMA)* Bis-GMA 
:i2> , Tri-GMA ^(SEtt) Tetra-GMAl- Bis-GMA £e]fBW €^tb 
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^#<*fl ^ 3M4. 

<13> j£rj- ^fl*} £ ^£ *}7} IS] 2 > 2-Hli-(4-(2-«lJE.S-Al-3-DilBl-3.1 

(Tri-GMA) Bis-GMA4 *>7l 3^ a>^^^ nflBl-aleflolH (Tetra-GMA) £ 

^"i-, ^ Bis-GMA, Tri-GMA4 Tetra-GMA^ ^#5. ol-f-o^^ ^ ^ofl*| ^sq^ 1 

50 Hel#eH 1 tfl*l 40 3 ^ 1 ifl*l 10 ^% 

^ ^^l, 0.1 10 ^-7flAl Al^Efl * 10 vfl^l 60 

» 3L«-*H=- #33, 71313 £ ^^HH^l -f^*V ^14-g- ^l^*Vcf. 
<w> [^-^ 1] 



2Hj 

CH r C-C0 2 CH 2 CHCH 2 0-' 
OH 




CH 




CH 3 



CH 2 CHCH 2 C0 2 - C=CH 2 
OH 



<15> [S*-*M 2] 



CH r C-C0 2 CH 2 CHCH 2 0-^J ^ 

0 6h 3 

CH2=C-C=0 
iH 3 




CH 2 CHCH 2 C0 2 - 0=CH 2 
OH 
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<16> 3] 





PH 3 




CHz=C-C0 2 CH 2 CHCH 2 0- 



>-OCH 2 CHCH 2 C0 2 - C=CH 2 
0 

0=i-C=CH 2 

iH 3 



CHz=c-i=0 

iH 3 



CH 3 



£ 1^0] ^A}<#&j\d\] 4e^, #7] l°\ 2 ( 2-tili-(4-(2-*l^A]-3- n ]l 

E}a^S<a^-^^SS-Al)5)]^)3 S .^-( Bis _ GMA )^. 2 9\ Tri-GMA^ 

*\ 1 vfl^l 50 33" 1 ifl*l 40 1 10 ^ 

^-7flA]^l 0.1 ifl*l 10 sl^-g-^fl 10 60 S^Hr *l-4-§- ^ 

A S^l-o] *fl^t}. Aj- 7l i£tgo} ^ ^Ajo^ofl 1^ BiS"GMA 

sq- tyttq 2^ Tri-GMA^ H]fe ^wls. 95:5 ifl*l 5:95*1 

^3 m <£*\<&^ tcJ-H^, ai. 7 ) g^Ai Bis-GMA^ #7l 3^ 
Tetra-GMA^ = 3f-eH 1 ifl*] 50 ^aj- 1 tfl^] 40 

^ 1 ifl*l 10 f^%, ^-7flAl^l o.l ifl*l 10 f^%, 5H-g-*l] 10 vfl*l 60 ^%=%» 

7] Sj-flH 1^ Bis-GMAS}- sij-^ 3^ Tetra-GMA^l f^lS 95:5 ifl*| 5:95o]cf. 

*f|3 *H o^Eflofl tcj-s^, #7] fl.^ 1^ Bis-GMA, ^-71 3J.*H 221 
Tri-GMA 3? ^>7l 3^ Tetra-GMA43 = 5lf-eH 1 vfl*] 50 

1 iflx] 10 ^3]- 1 vfl^l 40 #^31 1 ifl^l 10 
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ft, Tfl 0.1 vfl*l 10 Sl^-g-nfl io Cfl*l 60 ^ft* 3L^Hr *13"§- 

afl-^th #7} ^3 m ^Al^tflofl $Jo^ ^"71 3^4] 15] Bis-GMAfe 

90 vflxl 5 3?-*H 23 Tri-GMA^ 90 iflx] 5 ZL5]J1 3^-*H 33 Tetra-GMA 

90 ^} 5 #^%°14. 
<21> i£^o] ^*|.*H S^#^]*i 7l7fl*}- ££]te]n] 

tt ^-71 23 Tri-GMA ^ #7l 33 Tetra-GMA *h§-^Hl 

4S1-, 3J-*H 13 Bis-GMA ^7>#oll ^ll*Rr 27fl3 71 ^ ^<^£ *>M-3 *r±. 

€*M- n]lE}a.lellolH7lS ^lttl^ igA£ig -*= ^ av 7 ] Tri-GMA ^ 

Tetra-GMA^ §>7l wV-g-*] lo)H ^ wf3 £o] , Bis-GMAl- -fM o^, ^1# s.^ He] 
o^o^o] ^ ^ofl nj]Bl-a€5.^ #SSHEL3 ^ ^^SLS- ^ 
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<22> [tiV-g-Al l] 
<*W*I 1> 



fH 3 



CHz= C-C0 2 CH 2 CHCH 2 0- 



I 

OH 




? 



H, 



CH 3 



CH 2 CHCH 2 C0 2 - C=CH 2 
OH 



QH 3 
CH^CCOCI 



<&W±\ i> 



CH, 



CH2= C- C0 2 CH 2 CHCH 2 0~ 
OH 




Et 3 N 



// \\ 

' XN -OCH 2 CHCH 2 C0 2 - C=CH 2 
OH 



+ 



CH2= C- C0 2 CH 2 CHCH 2 0-<^J) ^^OCH 2 CHCH 2 C0 2 - C=CH 



CH2=C-C=0 
CH 3 



CH 3 



"I 
OH 



+ 



<*mq 3> 



CH2= C-C0 2 CH 2 CHCH 2 0-<^) ^J^OCHsCHC^COjt C=CH 2 

o in 3 o 

CH2«c-C=0 0=C-C=CH 2 
CH 3 iH 3 



CH 3 , 



fH, 



^^-oflol ^7fl^^r A>-g-t3: i§-n*\ Bis-GMA, Tri-GMA, Tetra-GMA» 
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^# *f^2] 1 vfl^l 50 #*g=%7> 3^1-*}. He]^el^7} 1 ojnVo]^ 

<24> M. «Vt^ a^^-ofl^ *fl3- ^ ^2} *1<>>^ 33" 

<25> £-*HH ^l-S^^AVom 7}H4^1 ^#7l# ^ f^>$ ^HMlfe, <A}% 

ll-(^S)^3€^^-l,l-^rCll^^a4AjAj. ) i,4-^(nflB)^H^5.^4^Hl^^S^el 

4-(iB)4ai^l J fiH2]'|e]S^ * n ^PM-, 4-[2-*1^4^1-3-(^H)^> 
3.15.^4^1 3 -^€Hsl^e]B^V g ZL 2,3-til^(3,4-^7> = 4^te^4*"l)SS 

N-l-m#^^l^ ^1", 4-[(2--Sl^^l-3-(^lH)^>3€5. < a^^^5.€) e »H^]H 
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3- HL^r 4-[N-^l^-N-2(--Sl^Al-3-(oilH)6>alS. < a^-Alo>c]i L ]^^A> ) (p|1e)c}3| 

-^l-l,l-^m^ = 4^(MC-10) ^ 4-oilEl-H^S^^-Aloi)^Ee]^elH^]- (4-MET) 
S^r zl ^#(4-METAH xi\ H>^-3i^>cf. 

<26> vflofl 27fl Si 7>S.4^ 7 l§- ^ ^^l^.A-1 A>-g-^- - ol^ ^ 

#^1^ 2-^1 JE.^-a1 ofl 5fl ^ -sl^sm^ 2^# 

(PMDM)^l ^7>#, 2-^1=^-^011^ ( *11 HMH Heine 2% °A ^ell^^V £E^ 
3 ,3, 4, 4' -fe^l] tllB^l-^-^^: -¥-^r#(BTDA) Hl^r 3,3,4,4-^1^1^51-^-4^ 
# °1^#^ (^lH)^^ellolH, ^ 2-(3,4-tq?l-H.4^ fe^-iM) 1,3-^(^1^)^ 
B-^S.^*} EStlS ^l^lsl^ cl?}H4M, m5l7>s4^A]- ) EllB^s 4^a> ^ 

<27> «^ vfloil ^ol£ i7il °1^ 9l^7)Mr ^1H3 TEHMflfe, <« !-<H 2-(^lB) 

^H^S-^^-AloilH i^MB, 2- ^ 3-(^lH)^3€^^^l^S.€ S^sflolB, 4-( 
°1lB)o>aHS.^4^1-¥-l S^MH, 6-(cllH)6l-H€S^^-Al^^ ii^olB, 8-HlB 
)o>Hl^.^^-Al^-^ XisllolH, 10-(nHH)o>aHS.°J^-^c11^ XisfMB, 12-MlB) 
o>H 15. 13 4*15.31^1 i^slMS, ul^{2-(DllH)^>3.HS^^-Aloil^} 5£^311o1e ; ul^ 
{2-(pHH)^3.15.^^-a1oH^511^} ^> 1 5)1o1e ) Hl^{2-(nll^)o>3^ S .Qj^. A i <H i^ p^i 

S-Al5ll^} i^^olE ^ol Ojt} S.^1^ 2-°llEl-3.1S.^^-Alo11^ i^^olH , lO-ollEl-3. 
^^^^-Aldl^ i^HHS}- Ul^-DllBl-a.HS^^-Alo11^ i^5)lolH7> 

< 28 > £*1-UH $&*±7]* ^ "E^Nl^r, ^1» 2-#ioH^ (D HH)ofHlell 

2- <E£r l-#i-l iE^r 2-HS^(n1lH)^^e11olB, 1- HL^ 3-^-2-Jf€ (nfl 
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B)o}Hli3MB, 3-113.5.-2-^-2-53.^ ( nfl B ) *}3. ^ 31 °] B , S-^a] -1-^5-2-5 
5.€(^H)^>a^^o|B, l,l-c1ii-2-fli^(^|H)^ai^Tj|E £ 2- 

*11 H -2- HI l ) o } 3 € — HStt^^f # *r 2-^11 ^-2-^1^3.^ 

*1 40 f^%7> ^^4. 3*Md 7> 1 Dln>cl^ ZL t^S} jr^ 

7> 40 ^% SL*)$ ^ 

£ S^#<H]fe #3|7> =^^g- ^-fr^-o.^. ^£ ^7fl 33" 

3MB HLtt §1 = ^a1b^€ ^m3^eflolB(HPMA)7> &^p\ 

^14* 3*MI 2:^€-8r Sl*H 7>A)^ ^ ^ ^ ^ofl 

^ ^7flAl^s»f ^nfl7l- 5}^ ^(radical)* S^l^al, ^€ 4^^°1 ^aflS] 

7fl^l^><^ ^^-^-5"^ ^B a -4^X1 3 *l«Hr ^ 7fai^ s|- 

^-7flAl^<4 3^- €-^^11- Aj-g-^a} 3^^- 400-500 nm ^^S] 7>a]^o]1 o] 

n ^UMI Qt\-. % 7 flAl Al^EflO. ^- 7 flAl^^ ^*fl3. 0}^0]^\ $XSL^, %71\*\X\]3- 

A i^r ? n v I5?lt( camphor qui none, CQ)°] yj-^-^^rj-Ji, ^# 7] 0.05 Ml 

*1 5 ^^%7> ^W. HE] 31 #^7l^ CGN £]*fl "^M^ *J*flB ^ 

(N,N-dimethylaminoethyl methacrylate, DMAEMA) iE^ p-tHli 4^1 ^^2:^1 o]b 
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(ethyl p -dimethyl aminobenzoate, EDMAB) v}&z\f>}JL, 2:^-§-£) 7] ^AS. 

0.05 vfl^l 5 ^%7> ^^-§>cf. ^^IM ^W*^ ^-^s] A>-g-^ol ui^ ^ o. 

^ f^5=7> M^- *]4 ^m^] olo^ o)7l A] 2] ^ ^Jl, Af-g^o] Ui-^f 

S^JEfe W> = q- THufl ^-X>1- o]=7l §Aj 7.^1-1- ^o_7lJELsL 

ifl*l 60 ^*Rr ?M a}^-*)^. 

<33> ^^Ml^ 6. ^ }7] ^ o.^_ ^-^o^ 

<34> 1) 

<35> 7^^011 <^ ^^^i ^ ^"^^ <>l-g-*H ^7><5>°|t]-. PflEl- 

a-mefl^lS 3:^*1] U-^«r^ 71^1^ 1690 cm-Hl 

A^o] *^tc)^ 133 -I- 7l^AS *H ^°11 7l<?l^ 1638 cm-MlAi^ * 

<36> 2 ) #1H^^ 

<37> s_c$°) a]^(6.0 x 3.3 mm)* ^ofl ^ ^ ^^.g. o]-g- 

«H ^Sj-Al^lcf. ^5}. %\3f.°\ a^o} ^t=s. wl^^(picnometer)* °l-§-*H ^^*Vcf. 
<38> 3) ^ -g-sfliE 

<39> ^l^-g- ^aj-afl SAj#* 31 ^ol 6 m , ^|7> ^ 3 fflm<y Al^o.s 73$. 

37 °C5L ^lSlxr #7}- 24A] # 
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48^1 t^^\o] &ulo] *\}7]*}IL ^-g: ^rw *H ^ ^ 

< 40 > = ^ - 33** 34**13 f^)/33-* %^r&2\ ^ x 

100 

<4i> -g-*fl:££r ^vfl ^71*1 j£ #2:7HH tM 33^13 U^*! 

^7fl« M-E}>i nfl --Till- ^ tf-§- ^lofl rq-Bf 7^}$^. 

< 42 > -g-*||:5=(%) = (33-* ^-r^^l ^ - 3^* ^^S^ ^)/3sJ-* ^ 

f% x 100 

<43> 4) 

<44> ^ 13 cm x ^1 2 mm^ t]}^ :f , 99. 9%^ ^1 2 mm^ ^-f-^l^ 

^ ^(aluminium step-panel)^ «o VA r^d *H 65 d5 kvp, 0.05 sec, 

15 mAS. y o u >^l ^>tb * ^^-JL ^£^15. ^^^H tilJE*>^c)-. 

<45> 5) ^zV7j- £ 

<46> ^WaI^ pH5LS-i-(niicrotome)^-3. ^^Ml ^-^S. *V€- * 

<*|7H1 Efl^l-i; ^JeLI- It^a^ Instron^.5. ^j^K 

<47> 6 ) ^15E^-Aj 

<48> ^Ml<3] A-fli s-Aj ^ -a oi-g.^ zi aliE^rf. 

33 10 mm x ^-^1 2 mm^ cfl^AS ^1 «^ol j= [PVC, -§-#-§: 

(response rate):3/4], ^fll^il ^1 €^(PE)4 ^v\] ^-&}<%t±. t l-929 
4^ -r-n-^ 2 }- °l#(Eagle) tiflxlt c>l-g-^ ^a^I^ *, 37 °C , 5% 
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C02 $HMMBl<*1M 24*1 # Hfl^Al^cf. X\3£°) Jfo^ofl^ a\}s.7\ -8-«fl(lysis) 

€ tt*., s. 1°1] A i Q ^ ^l^r(zone index)** ■§-«« 

(lysis index)S SaJ^H ^lS^El -g-^]^( response index, RI=zone index/lysis 
index)* t 1 -^. a 22f §o] Ri^ ^^j^ ^ j^SH, ^ *r*l7> 

<49> [s. 1] 
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^#S^-Ei "S*j 0.5cm 
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-8 #5.^3 ^€ ^ 1.0cm 
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^Jj-tsL-fEi ^2] 1.0cm oj^J- g*n igaj n|uv 
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<50> [5. 2] 



41 i ^ i§7V 
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0/0 


M\S. ^Hj 
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1/1 
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2/2 tH*l 3/3 


*\\2. ^ ^ 
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4/4 v^*j 5/5 


m\s. ^ >a«- 
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<52> <^A]c^l 1> 

<53> 50 Bis-GMA^ 50 Tri-GMAS. o] =-o]^| n^S-^o] i^l-i" 7]^S. 

^# 20 4-META 40 €^ #%=*ll HEMA 10 

CQ 1 DMAEMA 1 28 ^W^cf. ^1^^ 3 

#^£r 5. 3°fl i4EHfl5£tf. 

<54> <^^] c^l 2 > 

<55> Bis-GMA 75 #%=%4 Tri-GMA 25 ^l^^^l Se)l-eH ^1"* 7}^_S. *} 

°1 10 ^ #«g=*fl 10- oflEfH 1^^131^ i^MB 50 ^1 

^ #^1 HPMA 5 CQ 0.5 f^%, EDMAB 0.5 34 

<56> <^Alojl 3> 

<57> Bis-GMA 25 Tri-GMA 75 °1#-<H*1 ^fejn] 71^5. 

^ S^** A]^\7\ S]*}^ 3*fl f^ofl ifl^H He)f-eM ^ 

^# 30 ^ (2-oflBl-a^S.^4^ c Hl^ li4 0 lH : «1 ^(2-^Bj-a.^S 

^^H^) i^H^= 5 o : 50 25 tftMl HEMA 15 ^*&%, CQ 
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2 DMAEMA 2 ^%=%, °H1§ 26 f^S. ^^>^cf. afla^l ^aj-afl S^l-^ #^ 

<58> <^JaH 4> 

<59> 45 f^%2] Bis-GMA, 45 Tri-GMA ^ 10 Tetra-GMAS. oj^^^l n 

7l^S ^ *14-§- *\}2,-5}7] #31 

tflsH = e1#eH 20 %7}f>}JL ^ MAC- 10 40% 

1- 3 <^tt -a*H 14 ^«a*>7fl ^7>*H ^^VSt^. *flS3 3*MI 

^ 3. 3^1 q-E}^^rf. 

<60> <^A]^1 5> 

<6i> Bis-GMA 50 f^%4 Tetra-GMA 50 o]^o]^[ s^S-^g) ^#-§: 71^3. 

^^•#^r 30 ^7>sr>Jl ^ ^*ll£. 2-cfl^-2-°llE|-3€o].Dlc 2 5% 

» A>-g-tb 3 °1^ ^*H 34 ^SMl $7HH ^«l-5a^. 3*M| 

3 #^ & 3<^1 M-B}vfl^cf. 
<62> <U] jaofl 1> 

<63> Bis-GMA H*Ml-eH ^i=. ^nf-g- ^S*>7l 

°i ^^M) tfl*H Bis-GMA 20 f^%# Aj-g-^ 3 °1^tt 14 

711 $7>*H ^^^Cf. ^12:€ 3*MI 3^»3 #^ 5. 3<Hl l+Ej-lfl&l=h 
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<64> [K 3] 
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#7l S. 3<>1H ^ 91^ y o Vl ?H Bis-GMA^ Tri-GMA 

^(iEfe) Tetra-GMAfi}^ H.^#eH Bis-GMA ^Hl^ HeU-eMS a>^-^^- 

§]jel^M71^ *KKblockingH] ^«fl^ ^ ^4 ^-g- #4^2] ^ 01 

* -g-nl ol-qef ^ o}*fl 5)4} a>-§-^- #o]^Ai5L *}■%-<>) ^oj 

7H V f^tr.*^}^ ^ ^4. £E^r Bis-GMA^ Tri-GMA ^(SE^r 

) Tetra-GMA^ n^eH ^#£r Tri-GMA, Tetra-GMA ^l 1 ?}:* He^eMs. a}-§- 
M# ^ 7Hf €■ ^^£1- £«H ^ ^4. ^1 Bis-GMAsq- 

Tri-GMA7> 50 #^%^! £tMel ^Ajofl 10) ^jzj..g_ 7 H V -f^rtr # 

^3, 71^1^ JH3# 1+1=^ ^ o^e}- ^^l^^o] 33. ^.g. ^^Ml^ s 
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<>14 ^<H1 3*M13 f*^r 

^ht", ^ -g-SflJE, «j-A>A] JM"$, ^Sj-7j-£ ^ -e,^ ^ 7 |^^ m^o] 

-^-^Vjl *\)2. ^5. 7)$] <&A. 
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1] 

f>}7] 1^ 2 ) 2-uli-(4-(2-*]H.^-Al-3- n flE]-3lS < a^-Al2 S ^Al)5fl^)HS 

^(Bis-GMA)SI- f>}7] 22) ^l^a^sflolH(Tri-GMA) Bis-GMA^- 

^>7l 5)-^ 35] a>2J.^ pflE]-3^eflolE (Tetra-GMA) ^-§-, Bis-GMA, Tri-GMA^ 
Tetra-GMA^ €^#5L o^o^^. ^ ^5)tt 1 *fl*l 50 *g^%^ £ 

^"§\ 1 40 ^ iHMfl, 1^1 10 €^ <EHN1, 0.1 10 

#7lH Aj^efl 1Q tfl^ 60 f^%o] g|^^. nfl# -g^, 7l7fl^ ^ 

^3VSA^ol o.^ V ^.g. S ^ #> 

<SJ-*M 1> 

pH 3 P H 3__ CH 3 

CH^C-COgCHgCHC^CH^^ 

OH CH 3 ' 

<S|-«H] 2> 
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CHj=C-C0 2 CH 2 CHCH 2 0-^V-^Vo' 
0 

CHz=C-i=0 



? H 3, 



Hi 



? 



CH 2 CHCH 2 C0 2 - 0=CH 2 



OH 



<5}-^3> 



CH2=C-C0 2 CH 2 CHCH 2 0-^ ^ 
0 

CH2=c-i=0 

iiH 3 



9H3 




CH 3 



lf ^CH 2 CHCH 2 C0 2 - C=CH 2 
0 

0=i-C=CH 2 

iH 3 



2] 

aflrM H^l-eH ^tJ-# ^ 7}^o_S. 95 vfl^l 5 Bis-GMAS} 5 

95 Tri-GMA^ H&H-el^ i^V^f *]4-§- ^^Ml 2^ 

#. 

3] 

^11%H1 &<>H, ^tJ-# 7)^SLS. 95 5 Bis-GMA^- 5 

vfl^l 95 Tetra-GMA^l -£^-#-§- i^Rr *l-4-§- ^ 
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4] 

aflrSM 7}^°.$. 90 ifl*l 5 Bis-GMA, 90 

5 f^s] Tri-GMA^ 90 5 Tetra-GMA^ = *i|#BH £^-#-§- i^-*> 
*14-g- ^Ml 

5] 

H)^^^-^-l,l-^c-ll^7l-s^^:, l,4-^(nflH)o>3^S.^^-Aloi]^ii] S .^^ B AV ) 

6-(lB)43lS^^l°ili4Hf€-l,2,6-S2]7}24M, 4-(^|B)o>H€S.^^H 
iH^'t^H^ ^ =L 4-(nflB)o>Hl^-Alo)l^jE^^^EAV ^ zl 4-( 

l^HBl^BlH^ g 2,3-wli(3,4-^^4*lte^*])^€H)mW£L 
13MB, 2-, 3- ££tt 4-(lB)4HiS°M^l«^, N-0-t=1 HHMHfi3.1H-AlEj3. 

^Hm^sHi, N-(iB)^His^-p-^it^} £ A> i N-HiHWams^-o-oHite 

4-[(2--&l^Al-3-(DflH)<i1-a.€S. < a^-AlHS.^)o>Dl^]n^-A> ) 3 _ tn^ 4_[ N _ D) i^_ N _ 2 (- 

3,3,4,4' -iffl 2: sfl EflH2}7|-= 4^<i> ^-^r#(BTDA) 
3,3,4,HslNElH^^ A i °1-t-*t#3 (nflmWHliBlMB £ 2-(3,4-^ 4*3 
wflS < a^-Al)i ) 3-^(DflE )c ,i. 3 ^ s _^^. A ]a S .^ :) 2-(^H)o>H^S.^^-a16|)^ 
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3L^3)HH, w]^{2-(^lB)o>H^S^^-Alofll> iiDMH, al^-C^B)^^^.^^- 
^HUNl 1 ?!} i^HB, «l>i{2-(^^)6>a.^s^^-Alo]l^ p-t^X)^} 5E^2flolB, 

2- #i<i H ( nfl H ) Ell °1 H , 2- SE^r 1-^^-1 2-^S^(oflH)c>a^^olS, 1- 
IEtt 3-^^-2--^-^ (^H)6>a^^lolH, 3-y.5.£-2-^-2-HS.€(^H)^a.€^lolH, 

3- nfl a] -l-tI-2-Hil ( *fl B ) * }3. m 31 °1S , 1 , 1-^ *ll €-2-#5L^l i(°llH)4Hi 

= ^ 2-^1 m-2-( ofl l)°l-aio}D|n HS^tM, ^li-^i ^#5. 

o) -l^- ^ AjlflS]^ ^o] ^l^-g- ^afl 

[^^J- 6] 

aflllMl &°H, ^^17> §1^a1o]]^ D|l^a€^ 0 lB, ^c^-Al^s.^ 
[^T 1 * 7] 

*fll*<Mj &<>H, ^7flAl^| Al^eflo] 0.05 ifl*l 5 ^-7flAl^l ^ 0.05 5 

3&%A]% Aj-7l ^-7flAl>fl7l- ^i^olJL, ^^fl7> N.N-^pfl^ol-pl^ 
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81 

$91 ^-g- 
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